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(54) Geared motor and geared motor series 

(57) A geared motor (30, 72, 84, 1 04, 1 1 6) in which 
user needs for change gear ratios are met with flexibility 
and reliability, and an increase in noise is suppressed. 
The geared motor (30, 72, 84, 104, 116) comprises a 
motor unit (2) and a change gear unit (4,. 80, 88, 108, 
120) for transmitting rotational power from this motor 
unit (2) in combination. A simple planetary roller unit 
(36, 70) including a simple planetary roller mechanism 
(32) and a casing (34) for accommodating this simple 
planetary roller mechanism (32) is interposed between 
the change gear unit (4, 80, 88, 1 08, 1 20) and the motor 
unit (2). The simple planetary roller mechanism (32) has 
a sun roller (38), planetary rollers (50), and a ring roller 
(52). Flange portions (62A. 62B) spreading outward in 
the radial directions of the sun roller (38) are formed on 
both axial ends of the casing (34), One of the flange por- 
tions is coupled to the motor unit (2), and the other is to 
the change gear unit (4, 80, 88, 1 08, 1 20). Moreover, 
the geared motor (30, 72, 84, 1 04, 1 1 6) is configured so 
that rotational power from the motor unit (2) is transmit- 
ted to the change gear unit (4, 80, 88, 1 08, 1 20) through 
the simple planetary roller unit (36, 70). 
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Description 



[0001J The invention relates to a geared motor hav- 
ing a motor unit and a change gear unit for transmitting 
rotational power from this motor unit in combination 
and a geared motor series from which this geared motoP 
can be constructed. 

[0002] Geared motors comprising a motor unit for 
generating rotational power and a change gear unit for 
reducing or increasing the speed of the rotational power 
in combination are widely used In every industrial field 
because their motor speeds are mechanically reduced 
or increased, they are capable operating their motor 
units in a most efficient state (revolution range). 
[0003] For example, a conventional geared motor 1 
shown in Fig. 1 0 comprises a motor unit 2 and a change 
gear unit 4 for transmitting rotational power from the 
motor unit 2 in combination. 

[0004] This motor unit 2 has a mounting surface 
consisting of a square motor flange 10 fonned thereon 
at the top side of its motor shaft 6. This motor flange 1 0 
has bolt holes 10A formed therethrough at the four cor- 
ners. The rnotor shaft 6 is located at the center of the 
motor flange 10. 

[0005] The motor unit 2 outputs rotational power 
through the motor shaft 6. As shown in Rg. 9, the end of 
this motor shaft 6 is splined so as to support a helical 
motor pinion 8 rotatively. 

[0006] The change gear unit 4 has a three-stage 
reduction structure. Specifically, the change gear unit 4 
comprises: a first gear 12 meshing with the motor pinion 
8; a first pinion 14 for making coaxial, integral rotation 
with the first gear 12; a second gear 16 meshing with 
the first pinion 14; a second pinion 18 for making coax- 
ial, integral rotation with the second gear 16; an output 
shaft gear 20 meshing with the second pinion 18- an 
output Shaft 22 supported by a bearing, for making inte- 
gral rotation with the output shaft 22; and a casing 24 for 
accommodating these change gear mechanisms. 
[0007] A shaft Irisertion hole 24A to which the motor 
shaft 6 IS inserted is formed through the casing 24. The 
casing 24 is also provided with tapped holes 24B 
formed at the individual comers of a square with the 
shaft insertion hole 24A at the center. The shaft inser- 
tion hole 24A and the four tapped holes 24B are 
arranged to coincide with the motor shaft 6 and the four 
bott holes 1 0A in the motor flange 1 0 of the motor unit 2 
respectively so that the motor unit 2 and the change 
gear unit 4 are coupled to each other fay four bolts 26 as 
shown In Fig. io. 

[0008] In this geared motor 1 , rotational power from 
the motor unit 2 is transmitted through the individual pin- 
ions and gears to the output shaft 22 at a predetermined 
reduction ratio. 

[0009] For this type of geared motor 1 . in general a 
plurality of serialized change gear units 4 set at change 
gear ratios with predetemiined intervals (common 
ratios) are provided in advance. Of these, one change 



gear unit 4 having the change gear ratio closest to an 
actualV-required change gear ratio is combined with the 
motor unit s to construct a geared motor 1 . 
[0010] As described above, a user of the geared 

5 motor 1 selects a change gear unit 4 having the most 
appropnate change gear ratio from among the series 
with a variety of change gear ratios. According to the 
use patterns of the geared motor i. however, a modifi- 
cation to the change gear ratio is sometimes needed 

10 afterwards. Possible measures to be taken here include 
the following: 

1) Replace the change gear unit 4 with a new one 
having an optimum change gear ratio 
'5 2) Add a change gear unit having an adjusting 
change gear ratio to between the change gear unit 
4 and the motor unit 2 



[0011] The measures 1). however, require pur- 
so chase of the new change gear unit 4. giving rise to an 
increase in cost and a problem of wasting the change 
gear unit 4 used heretofore. 

[001 2] As for the measures 2). the change gear unit 
4 used previously was intended for to-motor coupling in 
2s the first place. Therefore, the interposition of a change 
gear unit between the change gear unit 4 and the motor 
unit 2 was often difficuft in practice, and involved consid- 
erable problems. The reasons therefor will be described 
in concrete terms hereinafter. 
30 [0013] A first problem is that the change gear unit 4 
has a mounting surface structure of "receiving" type 
alone, and hence it is physically difficult to couple an 
additional (other-than-motor-unit) change gear unit or 
the like (hereinafter, referred to as insert unit) thereto 
35 [0014] A motor unit 2 is always coupled to an appa- 
ratus to be driven (mating machine) such as the change 
gear unit 4. To facilitate this coupling, there is typically 
provided a motor flange 10 as shown in Fig. io This 
aims to insert bolts 26 to the bolt holes 10A from the 
IO motor side, and threadedly engage the bolts 26 with the 
tapped holes 24B on the mating-machine side to allow 
the coupling. 

[001 5] As a result of this, many reduction gear units 
4 simply have a structure of -receiving" it More speclfi- 
4S cally. reduction gear units 4 often have nothing but sim- 
ple tapped holes 24B formed at the individual corners of 
a square around their shaft insertion hole 24A to which 
the motor shaft 6 is inserted; that is, there is little 
assumption that the coupling may be established by 
50 bolting from the reduction-unit-4 side. 

[0016] Turning now to an insert unit itself, suppose 
that the change gear mechanism in the insert unit has a 
parallel axis gear structure containing pinions and gears 
in combination. In a single-stage reduction mechanism 
55 It would be impossible for the insert unit to establish 
coaxiality between the motor shaft 6 inserted thereto 
and its own output shaft for transmitting the rotation of 
the motor shaft 6 to the reduction gear unit 4. Therefore 
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two or more stages (two or more pairs of gears and pin- 
ions) are logically required in order to make coaxial the 
motor shaft 6 and the output shaft in the insert unit. The 
insertion unit thus becomes complicated in internal 
structure, as well as extended along the axial direction 
of the motor shaft 6. 

[0017] A second problem is that even though the 
main objective is to make an adjustment in change gear 
ratio, it is not always possible to achieve a user-intended 

change gear ratio. 

[0018] Change gear units, as described before, are 
serialized with change gear ratios of regular Intervals in 
advance. Therefore, combining the same with serialized 
insert units of another types cannot always achieve a 
desired change gear ratio. That is, combinations of 
change gear ratios obtainable from, ordinary geared 
speed-change units lead to only a limited variation of 
change gear ratios, failing to make fine adjustments 
according to an actual change gear ratio needed. 
[0019] A third problem is that combining two 
change gear units increases noise greatly To be more 
specific, there occur the problems that the change gear 
units combined produce resonance with each other, and 
that a rise in the number of gears makes the gears 
themselves produce higher noise. 
[0020] The present invention has been achieved in 
view of the foregoing problems. It is thus an object of the 
present invention to provide a geared motor which can 
meet user needs for change gear ratios with flexibility 
and reliability as well as suppresses an increase in 
noise, and a geared motor series from which a plurality 
of types of such geared motors can be constructed. 
[0021] The invention according to claim 1 achieves 
the foregoing object by the provision of a geared motor 
comprising a motor unit and a change gear unit for 
transmitting rotational power from the motor unrt in com- 
bination, the change gear unit being arranged with its 
input shaft coaxial to a motor shaft of the motor unit, 
wherein: a simple planetary roller unit including a simple 
planetary roller mechanism and a casing for accommo- 
dating the simple planetary roller mechanism Is inter- 
posed between the change gear unit and the motor unit, 
the simple planetary roller mechanism having a sun 
roller, a planetary roller retained by a carrier, and a ring 
roller, the planetary roller making rolling contact with the 
outer periphery of the sun roller and with the inner 
periphery of the ring roller; and flange portions spread- 
ing outward in the radial directions of the sun roller are 
formed on the casing for accommodating the simple 
planetary roller mechanism, at both ends in the axial 
direction of the sun roller, and one of the flange portions 
is coupled to a casing of the motor unit and the other is 
coupled to a casing of the change gear unit, and the 
geared motor is configured so that rotational power from 
the motor unit is coaxially transmitted to the change 
gear unit through the simple planetary roller unit. 
[0022] This geared motor adopts a simple planetary 
roller mechanism as the insert unit. The simple plane- 



tary roller mechanism is capable of fine adjustments to 
the outside diameter of its ring roller, and therefore can 
flexibly meet a more delicate change gear ratio as com- 
pared with geared speed change structures which are 

5 controlled by the numbers of teeth, modules, and the 
like. Besides, this simple planetary roller mechanism 
has the advantages that its input and output shafts can 
be easily made coaxial, and that higher change gear 
ratios can be obtained from a compact configuration. 

10 [0023] Then, the present Inventors has found that 
the characteristic configurations of the simple planetary 
roller mechanism and the casing supporting the same 
can be utilized to provide a flange structure on both 
sides, and has conceived that it is thereby possible to 

15 solve a number of problems existing heretofore, such as 
noises and fine adjustments to the change gear ratio, in 
whole. 

[0024] More specifically, in this geared motor, the 
casing for accommodating the simple planetary roller 

20 mechanism has a double-flange structure. Therefore, 
even if the mating machines (change gear unit, motor 
unit) have structural difficulty in being coupled to other 
units, the flanges allow easy coupling therebetween. 
The reason is that it is possible to insert coupling bolts 

25 from the flange sides and threadedly engage the same 
with tapped holes in the mating machines. 
[0025] By the way, it is publicly known, in the sense 
of general concepts, that transmission apparatuses 
comprising traction rollers can reduce noise as com- 

30 pared with geared transmission apparatuses. When the 
present inventors adopted a transmission apparatus of 
simple planetary roller mechanism and interposed this 
simple planetary roller unit to between a reduction gear 
unit and a motor unit, however, they found an unex- 

35 pected noise reduction effect that the total noise 
becomes significantly lower than before the interposi- 
tion, l.e., when the change gear unit and the' motor unit 
were directly coupled to each other (U.S. Patent Appli- 
cation No. 09/526,284). 

40 [0026] Although there are many uncertainties, the 
reason for this seems to be that this simple planetary 
roller mechanism has a characteristic power transmis- 
sion structure utilizing the rotations and revolutions of its 
planetary rollers, and transits rotational power by 

45 means of friction between the contact surfaces of (the 
plurality of) rollers. Here, the individual contact surfaces 
and the portions supporting the planetary rollers can 
well absorb the vibrations and noises which used to 
occur from the resonance between the motor unit and 

50 the change gear unit. In any case, the effect of noise 
reduction is as dramatic as far beyond expectations. 
[0027] Moreover, as a result of fomning flange por- 
tions on both sides of the casing, it becomes possible to 
couple any motor unit and change gear unit across the 

55 flange sides, permitting easy provision of a geared 
motor series including a variety of combinations. That 
is, since the two flange portions may be formed into dif- 
ferent configurations (different bolt arrangements), even 
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such motor units and change gears unit as never used 
to be combinable can be coupled to each other through 
the interposition of this sinnple planetary roller unit. This 
allows the provision of a wide-ranged geared motor 

series- 

[0028] Besides, upon the Interposition of this sinnple 
planetary roller mechanism to between a motor unit and 
a change gear unit coupled previously, both of the 
flange portions may be provided with a plurality of bolt 
holes formed therethrough along the axial direction of 
the sun roller so as to be identical to each other in 
arrangement. Then, mounting bolts inserted to the bolt 
holes may couple one the flange portions to the casing 
of the motor unit and the other to the casing of the 
change gear unit. 

[0029] Of course it is also possible that both of the 
flange portions are provided with the above-mentioned 
bolt holes in different arrangements as well as those bolt 
holes in identical arrangements. This provides further 
versatility for applications. 

[0030] Moreover, in the foregoing invention, the ring 
roller may be fixed to the casing for accommodating the 
simple plan^etary roller mechanism so that the rotation 
of the ring roller is restrained. Then, a shaft insertion 
hole is formed on (or through) the rotational center of 
the sun roller, and either the motor shaft of the motor 
unit or the input shaft of the change gear unit is Inserted 
to the shaft insertion hole. A shaft insertion hole is 
formed on (or through) the rotational center of the car- 
rier, and the other of the motor shaft and the input shaft 
is inserted to the shaft insertion hole. Thereby, rotational 
power from the motor unit is coaxially transmitted to the 
change gear unit through the simple planetary roller 
mechanism. 

[0031] According to this invention, it is possible to 
install the simple planetary roller unit in place of a cou- 
pling which used to couple the motor shaft and the input 
shaft of the change gear unit. Therefore, the simple 
planetary roller unit offers the same functions as those 
of a shaft coupling even after the addition of speed 
change function. 

[0032] Incidentally, "change gear unit" employed in 
the present invention means a unit that changes the 
rotational speed of input rotational power for output, 
including a reduction unit, a step-up unit, and the like. 
[0033] The nature, principle, and utility of the inven- 
tion will become more apparent from the following 
detailed description when read in conjunction with the 
accompanying drawings in which like parts are desig- 
nated by like reference numerals or characters. 
[0034] In the accompanying drawings: 

Fig. 1 is a partially sectional view showing a geared 
motor according to a first embodiment of the 
present Invention; 

Fig. 2 is a partially sectional enlarged view of a sim- 
ple planetary roller unit in the geared motor; 



Rg..3 is a sectional view taken along the line Ill-Ill 
of Fig. 2; 

Rg. 4 IS a partially sectional view showing the sim- 
5 pie planetary roller unit in a geared motor according 

to a second embodiment of the present invention; 

Rg. 6 is a partially sectional view showing the 
geared motor using the simple planetary roller unit; 

10 

Rg. 6 Is a partially sectional view showing the 
geared motor coupled with another change gear 
unit; 

15 Rg. 7 is a partially sectional view showing the 

geared motor coupled with another change gear 
unit; 

Rg. 8 is a partially sectional view showing the 
20 geared motor coupled with another change gear 
unit; 

Rg. 9 is a partially sectional view showing a con- 
ventional geared motor; and 

25 

Rg. 1 0 is a disassembled perspective view showing 
the geared motor. 

[0035] Hereinafter, embodiments of the present 
30 invention will be described in detail with reference to the 
drawings. 

[0036] As shown in Fig. 1, a geared motor 30 
according to a first embodiment of the present invention 
has a motor unit 2 and a change gear unit 4 for transmit- 

35 ting rotational power from the motor unit 2 in combina- 
tion. This geared motor 30 Includes a simple planetary 
roller unit 36 interposed between the change gear unit 4 
and the motor unit 2. The simple planetary roller unit 36 
comprises a simple planetary roller mechanism 32 and 

40 a casing 34 for accommodating this simple planetary 
roller mechanism 32. 

[0037] Here, the motor unit 2 and the change gear 
unit 4 of this geared motor 30 are almost identical to 
those of the geared motor 1 shown previously in Rg. 9. 

45 Therefore, like parts will be designated by like reference 
numerals employed in the geared motor 1 , and detailed 
description thereof will be omitted. 
[0038] As shown in Figs. 2 and 3, the simple plane- 
tary roller mechanism 32 in the simple planetary roller 

50 unit 36 includes a sun roller 38. planetary rollers 50 
retained by a carrier 40, and a ring roller 52. The plane- 
tary rollers 50 make rolling contact with the outer 
periphery of the sun roller 38 and with the inner periph- 
ery of the ring roller 52. 

55 [0039] Specifically, the three planetary rollers 50 
are arranged at regular intervals along the circumferen- 
tial direction of the sun roller 38. The individual plane- 
tary rollers 50 are fit with play (meaning that they are 
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capable of sliding rotations) to pins 40A integrally 
formed on the carrier 40. Incidentally, the number of 
planetary rollers 50 is not limited to three; for example, 
four planetary rollers may be arranged at intervals of 
90*. 5 
[0040] The ring roller 52 is provided with bolt holes 
formed at regular intervals along its circumferential 
direction. The ring roller 52 is fixed to the casing 34 with 
bolts 54 inserted through the bolt holes. The sun roller 
38 is coupled to the end of the motor shaft 6 of the motor io 
unit 2 via a not-shown key, so as to make integral rota- 
tion with the motor shaft 6. Moreover, on the carrier 40 
is integrally formed an input shaft 40B which is coaxial 
to the center axis L of the sun roller 38. A helical input 
pinion 56 (identca! to the motor pinion 8 in the geared is 
motor 1 shown m Fig. 9) is coupled to the end of the 
input shaft 40B 

[0041 ] The reference numerals 58 and 60 represent 
ring-shaped roller restraining members, one of which is 
coupled to an end face of the ring roller 52 by the bolts 
54 described above, and the other is fixed to the interior 
of the casing. These roller restraining members 58 and 
60 keep axially restraining the planetary rollers 50 to 
prevent the axial movements of the planetary rollers 50. 
[0042] The casing 34 for accommodating the sim- 
ple planetary roller mechanism 32 has flange portions 
62A and 62B formed on both sides in the direction of the 
center axis L. The flange portions 62A and 62B spread 
outward in the radial direction with respect to the direc- 
tion of the center axis L (in the radial direction of the sun 
roller 38 and the like). Of these, one flange portion 62A 
is coupled to the motor flange 10 of the motor unit 2 
(part of the casing of the motor unit 2), and the other 
flange portion 62B is coupled to the casing 24 of the 
change gear unit 4. On this account, the flange portion 
62A on the motor-unit-2 side has a plurality of (tapped) 
bolt holes 64 formed therethrough along the direction of 
the center axis L, in the same arrangement as that of 
the bolt holes 10A in the motor flange 10. The flange 
portion 62B on the change-gear-unit-4 side are pro- 
vided with bolt holes 64 formed therethrough along the 
direction of the center axis L, in the same arrangement 
as that of the tapped holes 24B formed in the casing 24 
of the change gear unit 4. 

[0043] Since the geared motor 30 is configured as 
described above, the rotational power from the motor 
unit 2 is transmitted through the simple planetary roller 
unit 36 to the change gear unit 4. Moreover, because 
the casing 34 of the simple planetary roller unit 36 has 
the double-flange structure, it is possible insert bolts 
from space 62C between the two flanges 62A and 62B 
and threadedly engage the bolts with the mating mem- 
bers to be coupled (the motor unit 2 and the reduction 
gear unit 4) for fixing. Accordingly, this simple planetary 
roller unit can be surely mounted irrespective of the con- 
ditions of the mating member's mounting surfaces. 
[0044] In general terms, the double-flange structure 
of the casing 34 unfavorably reduces the internal space 



8 

of the casing 34. It is, however, rather advantageous 
when a simple planetary roller mechanism 32 is to be 
arranged inside as in the present embodiment, since 
one of the sun roller 38, the earner 40, and the ring roller 
52 needs to be fixed to the casing 34. 
[0045] Additionally, this simple planetary roller 
mechanism 32 can achieve high change gear ratios and 
fine adjustments in change gear ratio, as well as sup- 
pression of noise as compared with geared structures. 
In other words, the simple planetary roller mechanism 
32 has a highly excellent "change-gear-ratio-adjusting 
function." 

[0046] Now, a geared motor according to a second 
embodiment of the present invention will be described 

in detail. 

[0047] Description will first be given of a simple 
planetary roller unit 70 shown in Fig. 4, to be incorpo- 
rated into the geared motor. This simple planetary roller 
unit 70 comprises a simple planetary roller mechanism 
32 and a casing 34 for accommodating the same. The 
simple planetary roller mechanism 32 has traction roll- 
ers consisting of a sun roller 38, planetary rollers 50 
retained by a carrier 40, and a ring roller 52, the plane- 
tary rollers 50 making rolling contact with the outer 
periphery of the sun roller 38 and with the inner periph- 
ery of the ring roller 52. 

[0048] The ring roller 52 is fixed to the casing 34 for 
rotational restraint. The sun roller 38 has a shaft inser- 
tion hole 38A formed through its rotational center. Either 
the motor shaft of a motor unit or the input shaft of a 
change gear unit (the motor shaft, in the present 
embodiment) can be inserted to the shaft insertion hole 
38A. The carrier 40 also has a shaft insertion hole 40C 
formed through its rotational center. The other of the 
motor shaft of the motor unit and the input shaft of the 
change gear unit (the input shaft, in the present embod- 
iment) can be inserted to the shaft insertion hole 40C. 
[0049] The casing 34 has flange portions 62 A and 
62B integrally formed on both sides. Of these, one 
flange portion 62A (on the sun-roller-38 side) is pro- 
vided with bolt holes and the like so as to match with the 
mounting surfaces of motor units to be described later. 
The other flange portion 62B (on the carrier-40 side) is 
provided with bolt holes and the like so as to match with 
the mounting surfaces of change gear units to be 
described later. 

[0050] In other words, this simple planetary roller 
unit 70 is designed with the serialization of geared 
motors in mind. When both a variety of motors connect- 
able to the flange portion 62A and a variety of change 
gear units connectable to the other flange portion 62B 
are prepared in advance, they can be combined with 
each other to provide a geared motor series for a wide 
variety of applications. 

[0051 ] Here, the simple planetary roller mechanism 
32 and the like in this simple planetary roller unit 70 are 
otherwise identical in configuration to those of the sim- 
ple planetary roller unit 36 shown previously in Fig. 2. 
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Therefore, like parts will be designated by like reference 
nunnerals, and detailed description thereof will be omit- 
ted. 

[0052] Now, description will be given of a geared 
motor series incorporating the simple planetary roller 
units 36, 70. 

[0053] As shown in Fig. 5, a geared motor 72 
according to a first example of the geared motor series 
includes the motor unit 2 coupled to the flange portion 
62A on the sun-roller-38 side and a change gear unit 80 
coupled to the flange portion 62B on the carrler-40 .side. 
[0054] The change gear unit 80 contains an oscillat- 
ing internal meshing gear reduction mechanism having 
an internal gear and an external gear internally meshing 
with the internal gear, the center axis of the internal gear 
lying inside the periphery of the external gear (the gear- 
ing corresponding to International Patents Classification 
F16H 1/32). 

[0055] The motor shaft 6 of the motor unit 2 is 
inserted to the shaft insertion hole 38A in the sun roller 
38, so as to be engaged with the same in the direction 
of rotation via a spline connection. Besides, an input 
shaft 82 which causes an external gear 76 in the 
change gear unit 80 to make eccentric oscillating rota- 
tions is spline-connected to the shaft insertion hole 40C 
formed in the carrier 40. 

[0056] In this geared motor 72, rotational power 
from the motor unit 2 is reduced in speed and transmit- 
ted to the input shaft 82 through the simple planetary 
roller unit 70. The rotational power transmitted to the 
input shaft 82 enters the oscillating intemal meshing 
gear reduction mechanism 78, in which only the rota- 
tional component of the external gear 76 is extracted 
and transmitted to the output shaft 84, 
[0057] The change gear unit 80 containing the 
oscillating internal meshing gear reduction mechanism 
78 of this type particularly easily produces vibrations 
and noises due to the eccentric rotations of its external 
gear 76. Nevertheless, it has been confirmed as 
described above that the presence of the simple plane- 
tary roller unit 70 greatly reduces the total noises and 
vibrations beyond expectations. 

[0058] Next, a geared motor 84 according to a sec- 
ond example of the geared motor series will be 
described with reference to Fig. 6. In this geared motor 
84. the motor unit 2 is coupled to the flange portion 62A 
on the sun-roller-38 side of the simple planetary roller 
unit 70. and a change gear unit 88 containing an orthog- 
onal axis gear reduction mechanism 86 is coupled to 
the flange portion 62B on the other side. 
[0059] This orthogonal axis gear reduction mecha- 
nism 86 comprises: an input shaft 90 which is spline- 
connected to the shaft insertion hole 40C in the carrier 
40 at one end and has a hypoid pinion 90A integrally 
formed on the other end; a hypoid gear 92 which has a 
rotational center axis orthogonal to the axial direction of 
the input shaft 90. and meshes with the hypoid pinion 
90A; a first pinion 94 for making coaxial, integral rotation 



with the hypoid gear 92; a first gear 96 meshing with the 
first pinion 94; a second pinion 98 for making coaxial, 
integral rotation with the first gear 96; an output shaft 
gear 1 GO meshing with the second pinion 98; and an 

5 output shaft 102 of hollow type, supporting the output 
shaft gear 1 00. The input shaft 90 and the output shaft 
100 are orthogonal to each other. 
[0060] In this geared motor 84, rotational power 
from the motor unit 2 is transmitted to the 90*'-tilted out- 

10 put shaft 1 02 through the simple planetary roller mech- 
anism 32 and the orthogonal axis gear reduction 
mechanism 86 with a predetermined reduction gear 
ratio. 

[0061] Next, a geared motor 104 according to a 
15 third example of the geared motor series will be 

described with reference to Fig. 7. 

[0062] In this geared motor 1 04, the motor unit 2 is 

coupled to the flange portion 62A on the sun-roller-SB 

side of the simple planetary roller unit 70, and a change 
20 gear unit 108 containing a parallel axis gear reduction 

mechanism 106 is coupled to the flange portion 62B on 

the other side. 

[0063] This parallel axis gear reduction mechanism 
106 comprises: an input shaft 110 spline-connected to 

25 the shaft insertion hole 40C in the carrier 40 at one end 
and coupled with an input pinion 1 1 0A at the other end; 
an output gear 1 1 2 meshing with the input pinion 1 1 0A; 
and an output shaft 114 of hollow type, piercing through 
the center of the output gear 112 and being in engage- 

30 ment with this output gear 1 12 in the direction of rota- 
tion. The input shaft 1 10 and the output shaft 1 14 are 
parallel to each other. 

[0064] Next, a geared motor 116 according to a 
fourth example of the geared motor series will be 

35 described with reference to Fig. 8. 

[0065] In this geared motor 1 1 6, the motor unit 2 is 
coupled to the flange portion 62A on the sun-roller-38 
side of the simple planetary roller unit 36, and a change 
gear unit 1 20 containing an orthogonal axis gear reduc- 

40 tion mechanism 118 using bevel gears is coupled to the 
flange portion 628 on the other side. This orthogonal 
axis gear reduction mechanism 1 1 8 using bevel gears 
comprises: an input shaft 122 which is spline-connected 
to the shaft insertion hole 40C in the carrier 40 at one 

45 end and has a bevel gear pinion 1 22A integrally formed 
on the other end; an output shaft bevel gear 124 mesh- 
ing with the bevel gear pinion 122A; and an output shaft 
126 of hollow type, supporting the output shaft bevel 
gear 124 and having a rotation axis orthogonal to the 

50 input shaft 122. 

[0066] Accordingly, the rotation axes of the input 
shaft 122 and the output shaft 126 in this geared motor 
1 16 intersect each other, while the input shaft 90 and 
the output shaft 102 in the geared motor 84 shown in 

55 Fig. 6 are orthogonal but staggered. 

[0067] As has been described above, when the 
simple planetary roller mechanisms 36 and 70 having a 
casing of double-flange type, containing a simple plane- 
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tary roller mechanism are used to function just like a 
coupling, a plurality of types of motor units and a plural- 
ity of types of change gear units can be easily combined 
with each other. This allows the provision of a geared 
motor series Including wide variations. 5 
[0068] According to the present invention, it is pos- 
sible to obtain a geared motor which can flexibly and 
surely meet the needs for a wide variety of change gear 
ratios with low-noise compact configuration, or a geared 
motor series from which a plurality of types of such 10 
geared motors can be constructed. 
[0069] While there has been described what are at 
present consioered to be preferred embodiments of the 
invention, i: will be understood that various modifica- 
tions may be made thereto, and it is intended that the is 
appended cJoms cover all such modifications as fall 
within the true spirit and scope of the invention. 

Claims 

20 

1. A geared motor (30, 72, 84, 1 04, 11 6) comprising a 
motor unit (2) and a change gear unit (4, 80, 88. 
1 08. 1 20) for transmitting rotational power from said 
motor unit (2) in combination, said change gear unit 

(4. 80. 88. 108, 120) being arranged with its input 25 
shaft (40B. 82, 90, 110, 122) coaxial to a motor 
shaft (6) of said motor unit (2), characterized in that: 

a simple planetary roller unit (36, 70) including 
a simple planetary roller mechanism (32) and a 30 
casing (34) for accommodating said simple 
planetary roller mechanism (32) is interposed 
between said change gear unit (4, 80, 88, 108, 
120) and said motor unit (2), said simple plane- 
tary roller mechanism (32) having a sun roller 35 
(38), a planetary roller (50) retained by a carrier 
(40), and a ring roller (52), said planetary roller 
(50) making rolling contact with the outer 
periphery of said sun roller (38) and with the 
inner periphery of said ring roller (52); and 40 
flange portions (62A, 62B) spreading outward 
in the radial directions of said sun roller (38) are 
formed on said casing (34) for accommodating 
said simple planetary roller mechanism (32), at 
both ends in the axial direction of said sun roller 45 
(38), and one of said flange portions is coupled 
to a casing of said motor unit (2) and the other 
is coupled to a casing of said change gear unit 
(4, 80. 88, 108, 120), and said geared motor 
(30, 72, 84, 1 04, 1 1 6) is configured so that rota- 50 
tional power from said motor unit (2) is coaxi- 
ally transmitted to said change gear unit (4, 80. 
88, 108, 120) through said simple planetary 
roller unit (36, 70). 

55 

2. The geared motor (30, 72, 84, 104, 116) according 
to claim 1 , characterized, in that: 



both of said flange portions (62A, 62B) have a 
plurality of bolt holes (64) formed therethrough 
along the axial direction of said sun roller (38) 
so as to be identical to each other in arrange- 
ment; and 

mounting bolts inserted to said bolt holes (64) 
couple said flange portions to said casings of 
said motor unit (2) and said change gear unit 
(4, 80, 88, 108, 120), respectively. 

3. The geared motor (30, 72, 84, 104, 116) according 
to claim 1 or 2, characterized in that: 

said ring roller (52) is fixed to said casing (34) 
for accommodating said simple planetary roller 
mechanism (32) so that the rotation of said ring 
roller (62) is restrained; 

a shaft insertion hole (38A) is formed on the 
rotational center of said sun roller (38), and 
either said motor shaft (6) of said motor unit (2) 
or said input shaft (40B, 82, 90, 110, 122) of 
said change gear unit (4, 80, 88, 1 08, 1 20) is 
inserted to said shaft insertion hole (38A); and 
a shaft insertion hole (40C) is formed on the 
rotational center of said carrier (40), and the 
other of said motor shaft (6) and said Input 
shaft (40B, 82, 90, 1 1 0, 1 22) Is inserted to said 
shaft insertion hole (40C), so that 
rotational power from said motor unit (2) is 
coaxially transmitted to said change gear unit 
(4, 80, 88, 108, 120) through said simple plan- 
etary roller unit (36, 70). 

4. A series of geared motors according to any one of 
claims 1 , 2, and 3, comprising a motor unit selec- 
tion group Including a plurality of types of motor 
units as said motor unit (2) and a change gear unit 
selection group including a plurality of types of 
change gear units as said change gear unit (4, 80, 
88, 108, 120), characterized in that 

said motor unit (2) and said change gear unit 
(4, 80, 88, 108, 120) each selected from among 
said respective selection groups are combined 
to allow selection of said geared motor (30, 72, 
84, 1 04, 1 1 6) of arbitrary type. 
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(54) Geared motor and geared nnotor series 

(57) A geared nnotor (30, 72, 84, 104, 116) in which 
user needs for change gear ratios are met with flexibility 
and reliability, and an increase in noise is suppressed. 
The geared motor (30, 72, 84, 104, 116) comprises a 
motor unit (2) and a change gear unit (4, 80, 88, 108, 
120) for transmitting rotational power from this motor 
unit (2) in combination . A simple planetary roller unit (36, 
70) including a simple planetary roller mechanism (32) 
and a casing (34) for accommodating this simple plan- 
etary roller mechanism (32) is interposed between the 
change gear unit (4, 80, 88, 1 08, 1 20) and the motor unit 
(2). The simple planetary roller mechanism (32) has a 
sun roller (38), planetary rollers (50), and a ring roller 
(52). Flange portions (62A, 62B) spreading outward In 
the radial directions of the sun roller (38) are formed on 
both axial ends of the casing (34). One of the flange por- 
. tions is coupled to the motor unit (2), and the other is to 
the change gear unit (4, 80, 88, 108, 120). Moreover, 
the geared motor (30, 72, 84,1 04, 1 1 6) is configured so 
that rotational power from the motor unit (2) is transmit- 
ted to the change gear unit (4, 80, 88, 108, 120) through 
the simple planetary roller unit (36, 70). 
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